Stimulation of in vitro steroidogenesis by pituitary hormones in a turtle (Trachemys scripta) within the temperature-sensitive period for sex determination.
To investigate the possible involvement of pituitary hormones in the regulation of steroidogenesis during reptilian sexual differentiation, we tested the ability of gonadotropin (ovine FSH), adrenocorticotropin (porcine ACTH), and growth hormone (bovine GH) to stimulate in vitro steroidogenesis in embryonic adrenal-kidney-gonad complexes (AKGs) of a turtle, Trachemys scripta, during and after the temperature-sensitive period for sex determination (TSP). Radioimmunoassays were used to measure progesterone, testosterone, estradiol, and corticosterone in incubation media; additionally, immunoreactive ACTH was measured in plasma. Presumptive male and female AKGs were stimulated by both FSH and ACTH at each stage investigated. Secretion of progesterone and corticosterone was usually far greater than that of testosterone or estradiol in both basal and hormone-stimulated incubations. In general, AKGs from presumptive males secreted more progesterone and corticosterone than AKGs from presumptive females. Progesterone and estradiol secretions were stimulated by both FSH and ACTH, but testosterone secretion was stimulated only by ACTH. Corticosterone secretion was strongly stimulated by ACTH. GH failed to significantly stimulate steroid secretion. Plasma ACTH levels were significantly higher in males than in females, and both sexes had significantly higher plasma levels of ACTH after the TSP compared to during the TSP. Our data demonstrate that during the temperature-sensitive period AKGs are responsive to both gonadotropin and ACTH, and that there are significant sex differences in steroidogenesis, sensitivity to gonadotropin and ACTH, and plasma ACTH levels.